Two-band and multi-band materials such as magnesium diboride and pnictides open new perspectives in the study of high-temperature properties of materials [1, 2] . It is believed that the high T c value in the case of the EP mechanism of superconductivity is displayed with Eliashberg strong-coupling theory [3] [4] [5] [6] only with unreasonably high EP interaction constant 3. In fact, at high EP coupling constant > 2 an another version of the theory of the EP systems [7] should be applied instead of the Migdal-Eliashberg theory. However, it was found that the actual EP interaction constant in each of the bands does not exceed unity in pnictides < 1 (see [8] [9] [10] ). In Refs. [11] [12] [13] [14] [15] it was shown that the reconstruction of the real Re and imaginary Im parts of the Green's function (GF) self-energy part (SP) in the case of the strong coupling is not limited to the frequency region approximately equal to the average phonon frequency D, and spreads to the larger range of frequency area >> D . As a result, the EP interaction modifies the GF, including its anomalous part, at a considerable distance from the Fermi surface energy in terms of the Debye phonon frequency, and not only in the vicinity of the Fermi surface -D < < + D . Here with the chemical potential is denoted.
destruction i (r) operators of the i -band electron (i = 1, 2) at the point x = (r, t), spin projection are indicated with . GF for the two-band EP system can be found with the known diagram technique relation 11 0ĝ g , where 1 0 g is the zero approximation inverse GF and ˆ -matrix irreducible SP for the two-zone EP system. SP. ˆ with neglect of the pairing of electrons in each zone separately and with neglect of all the effects of the renormalization of the chemical potential due to the interactions in each of the bands and the interband interactions can be represented as 
where 12 is responsible for the pairing of two electrons of different zones. In our EP system has only one interband order parameter. Thus, we don't consider the situation with the coherent interaction of the order parameters of the two bands, first discussed in Refs. [18] , [19] , when in the EP system there are interfering order parameters of the first and second bands. The situation with the two interfering order parameters of two bands was considered in a number of subsequent works, for example, when applied to pnyctides [8] and magnesium diboride [1] , however, the authors know of no studies in which the effects of electron pairing of two different bands have been studied. We assume to be nonzero only the GF of the different band electrons, i j, with opposite spin moments, that is, we assume that the GF of the same band electrons with opposite spins are equal zero and the GF of the different band electrons, but with the same spins are also supposed to be equal zero. Then in the matrix ĝ only elements located on its two diagonals will be not equal zero. It is easy to find their explicit form by means of relation (1) and known relations for components of the matrix 1 0 g , for example, near T c neglecting small contribution 12 compared with the first term in the denominator, we have ) )( (
Let us write down the standard equation for the SP elements of the electron GF 20, 21 , for example, 14 in the temperature techniques. We use the spectral decomposition of the electron and phonon GF's and make the standard summation over the n frequency. Take into account also the known connection of the spectral density a(p, z) with the retarded GF g(p, z): dp dp g p p zq vv z F zN dp dp vv is the integral over the constant energy surface 2 = const, which hasn't by no means coincide with the Fermi surface, and v p is the electron velocity on this surface. Thus, in spite of the very general nature of the formulas obtained, we will carry out the calculations for bands centered at the same point in momentum space and shifted with the energy separation one from the other. This situation, in particular, is implemented in the pnictides (Ref. [15] ), where the interband EP interaction constant of the order parameters in these materials is suspected to be low [8] . Such a constant coincides in no way with the EP pairing constant for carriers of the two bands being actually used in the present work. At low frequencies 12 12 Re Im . If we assume a weak dependence g on , and hence 12 and g 14 on , and put Z 1 = Z 2 = 1, then for Re 12 we obtain the following equation (5) (5) shows that both integral equations for the real and imaginary parts of the order parameter, Re 1 21 (,) and Im 1 21 (,) , contain two integral expressions with different kernels, in distinction from the usual one-band situation [4] [5] [6] , [15] , where the order parameter satisfies one integral equation with a single kernel. In each relation one of the two integral expressions is responsible for the EP renormalization of the order parameter due to the interaction of the first band electron in a pair with phonons, while the second integral expression of the two corresponds to a EP renormalization of the order parameter due to the interaction with phonons of the electron from other band included in the pair. Assuming with account of what was said above the dependence of 12 on and z to be weak, one can remove 12 Re from under the integral in the right-hand side of (5). We shall integrate with respect to z using the Einstein model of the phonon spectrum ( 0 = const) and introducing the dimensionless constant of the EF interaction: (6) Assuming the frequency to be small in comparison with 0 , we split the integral in (6) In the second integral the integration over 2 with account of 2 +z') given the fact, that In the model adopted by us in the case of strong electron EP coupling the pairing in two bands does not occur near the Fermi surface and takes place throughout the depth of these bands ( Fig. 1, 2 ). The implementation of the two-band pairing near the Fermi surface only should lead to the difficulty to satisfy the condition of zero total momentum of the Cooper pair (Fig. 2) . interaction is attractive only after a finite time interval equal to the inverse of the average phonon frequency. At the same time, the Coulomb interaction is strictly instantaneous. Usually (see., e.g. 18 21 ) only the terms corresponding to the phonon attraction and the Coulomb repulsion are left in the equation for the energy gap. In our consideration for the energy gap both positive contributions meeting the phonon attraction as well as negative contributions corresponding phonon repulsion of two electrons are taken into account in the right-hand side of the equation (9) . The resulting c T value is determined by the balance of these two contributions of opposite signs. The presence of two integrals in the right side of (9) corresponds to the attraction or repulsion in a pair of electrons due to the emission of virtual phonons by first or second electron from different bands, respectively. The structure of two kernels in the order parameter equation (9) is such that when the temperature changes not monotonic in frequency x redistribution of deposits in both kernels, corresponding both to the phonon attraction or the phonon repulsion of electrons in pairs occurs. That leads to the dependence, reflected in Fig with quantum transition of pairs of carriers from one band to another [17] , [18] , [8] , [10] , [22] , [23] . The resulting equations for the mass renormalization factor j Zz and superconducting order parameter j z of the j th band respectively near the appearance of a nonzero interband order parameter 12 z will have the following form
Ba K Fe As the band structure in the vicinity of the point of the Brillouin zone is consistent with (see, e.g. [24, 25] ) requirements for the zone energy shifts and for the ratio of the effective masses of carriers in these areas arising from our consideration. Unfortunately, among the existing to date «ferrous» materials it seems difficult to find a substance with high constants of the EP interaction. However, as already has been noted, the usually measured EP interaction constants of each zone individually have nothing in common with the interband EP interaction constant. Thus, purposefully selecting the materials with the band structure similar to the 1 22 xx Ba K Fe As band structure and with the high interband EP interaction constant , we expect the discovery of the predicted effect. Moreover, it can be expected that with the EP interaction constant of the order unity the resulting order parameter will represent a quantum interference of the order parameter in one of the zones with only interband order parameter. This follows from the work [26] , where it is shown that the interference of the order parameters of different zones for the large EP interaction constants should be suppressed. In the event 0 0 x that meets a certain balance between the chemical potential and the energy distance between the zones the equality 12 1/ mm will be valid. With account the inequality () th ax xctha that is valid for small x, (9) takes the form under which the interband superconductivity arises even with the low EP interband coupling.
The conclusion for the existence of another family of materials with high superconducting transition temperature c T not yielding c T in cuprates from this work is emerging.
